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Abstract

Laser scanning system using a hologram is simpler in optical system, lower in cost
than using a polygon. In this paper, a thick hologram is fabricated for the underfilled

transmission disk type with a merit of wabble insensitivity to vibration.

High diffr-

action efficiency over 50% is obtained using silver halide recording material.

The two-dimensional

scan pattern with

13

scan-line is made by 7-facet hologon

and mirror system. This system can be practically applied to POS(Point of Sale) bar-code symbol

reader,
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Fig. 2. Diffraction efficiency vs exposure.
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Diffraction of hologram,
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of ofal ubrbslo] SM7ell §AMEw, facet 3, 604
A% ®we AL SM13t AL SMé6ol At
facet 4, 7oA 312¢ #-& A& SM29} SM8el| ¢
Apslol FALA S A gk ol9fte s F
A w2 & B8 AdY FAYEHE A3 3 3o
1349 FAA-E Ztech old|, facet 1, 29 FAHZ
(scan angle) 2 87°°]™ facet 52 FA}7}-2- 76° ot}
aglz 2 FALM Y] facet 3, 4, 6, 79 FAMZ 2
43° o]tk Facet 1, 2, 59 3]A 7 (diffraction angle)
< 45.6°~51.8°c|9, FALA Aol zzt 316mm,
301mm, 262mme|3l, E3} facet 3, 4, 6, 72| 3 Azt
& 53.2°~55.1°0lw], FAA Aol 27t 213mm,
218mm, 210mm, 222mmeo|ch kL ate] =A)E A}
oF-& ¥E 3ol vhebr} ok AR 3ol vhEl 134 F
ALAlE facet 3, 4, 6, 7ol 24l 7, 8, 12, 13¥ F4}
A, facet 1, 2, 501 o8l 1~6¥, 9~11¥ FALA of
bEol A Fodnt ofZwel ol e wian
g 4 oleh =3, #rl 2 000~4,0009 =&

452 2HE TEA7 o4 wE FAL

{m
o

o
Pomu 2 e

dglow 7A&E o &d FAAS FEE & F4
=
T

AHE vhepd e,

Well 4 = 4

ARRL 3. 13418 A e
Photo 3. Scan pattern composed of 13 lines.



t}Z-FACET 23 2%

E 3. 7 facet®] 5W7, FAZ, FAA ol
Table 3. Diffraction angle, scan angle, scan length
of facets.
Facet W3 | FAA W& | FA2H| 31”72} | $A7 0] (am)
1 45.6° 130
1 2 87° 45.9° 97
3 45.6° 89
4 50.0° 118
2 5 87° 49.6° 100
6 51.8° 83
3 7 43° 55.1° 213
4 8 43° 54.9° 218
9 48.2° 89
5 10 76° 47.7° 99
11 50.1° 74
6 12 43° 53.2° 210
: 7 13 43° 53.4° 222
V. &4 £
A7tz olm R r|st Hd 298 oldste] 50%
oldel x 3HaE Fradg I, I F
sba o] 1, 104~1, 579lines/mmel t}3-facet &
2as o]gsle] 13709 FAAE ZE 24Y F
Al e & gl AlAl Al POSE wlz:z lo|x
el ALE-317] fla) = 7ol 100mm oAl T2
elg Alzbshgl o
Lodol 712Y ABE TE HAAE HEBA
(contact printing) s}E. 2 4 gl BALE £33 7|

A

G Atk o & facet 2 E o}
X A wWAE Bl 229 HEHFAE AFAH
ot slAztx et AL WAz 34 F4
A8 Z 5 ok o9z FAlRAE uwpz:c
Aol 2l ab ohfet ol ==, dlelx =
e Foll &&3 4 dchisa

A 6}:/~L° ) &}

wu |

2 F XK

[1] T.S. Fisli, “Multifunction document proces-
sor,”” Proc. of SPIE, vol.396, pp.20-27,
April 1983,

ubgbat, 21, A, w4,

A4, dlojA Zae] AlArlg) sub;
2533 =24, vol 24, no. 5, pp. 331-337,
March 1987.

I. Cindrich, “Image scanning by rotation of a
hologram,” Appl. Opt., vol.6, pp.1531-1534,
Sep. 1967.

[e]

p

A4,

(2]

« g Py
232

{31

ol &&

(571)

) o) =

[4]

(51

(6]

[7]

[8]

[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

99

M. Young, “Zone plates and their aberra-
tions,” J. Opt. Soc. Am.,vol.62,pp.972-976,
Aug. 1972,

R. V. Pole and H.P. Wollenmann, “Hologra-
phic laser beam deflector,” Appl. Opt., vol.
14, pp.972-980, April 1975.

H. Ikeda, M. Audo and T. Inagaki, “Aber-
ration corrections for a POS hologram scan-
ner,” Appl. Opt., vol.l18, pp.2166-2170,
July 1979.

Y. Ono and N. Nishida, “Holographic laser
scanners using generalized zone plate,” Appl.
Opt., vol.21, pp.4542-4548, Dec. 1982.

H. Miyazaki, “Built-in type POS scanner us-
ing holographic deflector,” NEC Res. &
Develop., n0.75, pp.56-62, Oct. 1984,

K. Biedermann, “Silver halide photograhic
materials,” Holographic Recording Materials
ed. by H. Smith, Springer-Verlag, Berlin
Heidelberg, 1977.

P. Hariharan, “Bleached photographic phase
holograms,” Opt. Comm., vo0l.56, pp.318-
320, Jan. 1986.

W. R. Graver, J. Q. Gladden and J. W. Eastes,
“Phase holograms formed by silver halide
(sensitized) geletin processing,” Appl. Opt..
vol.19, pp.1529-1535, May 1980.

@, Auts, wbgt,
FEE A A g AP
Z EL/-uLgi hl%L%L
1988.

D.J. Cooke and A.A. Ward, ‘“Reflection
hologram processing for high efficiency in
silver halide emulsions,”” Appl. Opt., vol.23,
pp.934-941, March 1984,

N. Nakano and Nishida, “Contact printing
method utilizing heated photoresist adhesive
property for hologram copying,” A ppl. Opt.,
vol.18, pp.3073-3074, Sep. 1979.

C.J. Krammer and P.A. Pizzutelli, “Hologon
laser scanner,” Photo. Spec., pp.8§9-96, Nov,
1985.

H. Iwaoka and T. Shiozawa, “Aberration-
free linear holographic scanner & its applic-
ation to a diode-laser printer,” Appl. Opt.,
vol.25, pp.123-129, Jan. 1986.

AT, "CGVHE ol &3 oA 3 FALA
Zof| gk A" A M HA=E 1986,
£, “dold FARAY FEuA VY
AT AAd i HAbeE, 1987, *

2 e AT ol 8
sty o Aol

vol. 3, pp. 97-100, Feb.



